As clinicians delivering speech and language therapy (SLT) services we are under enormous pressure to make best use of our resources. The early decisions we make about whether or not to offer intervention at all are the first stage in a stream of decisions and arguably one of the most important we will make, since it is the point at which we control families' access to services. This paper reports a study whose purpose is to understand more about how those decisions are made, which factors seem to be influential and importantly, what the outcomes are for children we decide not to take-on for intervention.
One of the reasons that it is important to understand more about how we make these decisions is because of the variability that exists in practice. In the UK the phenomenon has been labelled "the postcode lottery". The variability in provision is documented in the literature. Enderby and John (1999) , using the Therapy Outcome Measures, analysed the severity levels associated with acceptance onto and discharge from caseloads in 11 different health care Trusts in the UK. Their data suggest that to get access to therapy in some Trusts you have to have a more severe problem, while in some Trusts you will be discharged earlier in the course of your disorder. Some of this variability may well be related to the nature of the facility (e.g., acute vs. community) but the authors conclude that not all the variability can be explained by such differences in facilities.
There is also evidence of our variability as individual professionals. Records and Tomblin (1994) asked 27 therapists to analyse a series of case profiles, some unique and others duplicated.
Overall the therapists showed a significantly better than chance agreement with each other about their diagnostic decisions. However, the study also showed variation between therapists. For example, at the extremes, one rater identified 89% of the cases as language impaired whereas another rater identified only 20% as language impaired. In a mixed method investigation of therapists' selection of preschool children for speech and language therapy, Roulstone (2001) identified sources of agreement and disagreement between therapists. They agreed about the categories or variables they investigated as they assessed a child and about the interpretation of the nature of the child's problems; there was also significant agreement about the relative priority of ten case profiles assessed by therapists. However, the approaches therapists took to conducting the assessments varied, as did the cut-off point at which they would actually offer intervention.
The decision to select children for intervention is particularly challenging for two further reasons: the relative dearth of literature regarding outcomes for children with early language delay and related intervention approaches and the absence of a definitive set of predictors. Law, Garrett and Nye (2003) , in their systematic review of interventions, have concluded that there is evidence to support therapy for children with expressive phonological and expressive vocabulary impairment but less evidence for children with other or more mixed impairments. They further conclude that the evidence to help determine the most optimum timing of intervention (early versus later for example) is also lacking. Nippold and Schwarz (2002) argue strongly for intensive intervention for children diagnosed with specific language impairment; in the context of late talkers, seen before the age of 3 years, other writers advise a more cautious wait and see approach (Paul, 1996) . Olswang, Rodrigues and Timler (1998) review the literature on the topic and present a wide range of risk and predictive factors, twenty seven in all, including speech and language features, characteristics of play, gesture and social skills, the presence of otitis media, family history as well as socio-economic factors and parenting style. Cummins and Hulme (2001, p. 55) , on the other hand, focus on features of the child's speech and language identified in the literature such as communicative intent, poor pragmatic skills and on the prevention of negative interaction patterns. However, as Ellis Weismer (2000) concludes, there is as yet no clear set of indicators that allows us to predict which children will outgrow early speech and language delays, or indeed which children require intervention to benefit. A number of longitudinal studies of children have investigated predictors of longer term outcomes and these have tended to focus on the different outcomes for various diagnostic categories of speech and language difficulties; for example, differentiating between specific and non-specific language impairments (Stothard, Snowling, Bishop, Chipchase & Kaplan, 1998) or between resolving and persistent delay. In the 18 month follow-up of children identified as language disordered at aged 4 years, Bishop and Edmundson (1987) concluded that those with milder impairments and with fewer affected linguistic domains generally made better progress over the 18 month period. Stothard et al. (1998) in the later follow-up of these children, similarly focus on the nature of the children's deficits, whether specific language impairment or a more general delay. Those children who had apparently resolved their earlier difficulties by the age of 5;6 years, still performed significantly lower on tests of nonword repetition and spoonerism than did control children; those who had impaired speech and language difficulties and those with a more general delay did not differ significantly from each other except on measures of their nonverbal performance. In their long term follow-up of children seen first when they were 5 years of age with speech and language impairment, Johnson et al. (1999) noted better outcomes for those children with speech impairment and with specific language impairments compared to language impairments which were secondary to neurological, cognitive, sensory or structural deficits.
For therapists assessing children on a daily basis, the problem is one of interpreting and applying such findings with respect to the individual child. Emanuel, Chiat and Roy (2007) , tracking the outcomes of a decisions made by a single speech and language therapist (SLT), found a significant relationship between the diagnostic and prognostic decisions of the therapist and the decisions taken at initial assessment and also the severity at follow-up. However, approximately three-quarters of children given a mild rating by the therapist were offered intervention (although the amount of intervention given is not specified). The authors note the complex relationship between the severity of the impairment and the decision to intervene.
The decision making of SLTs as they assess whether or not a child should be offered intervention is a complex and uncertain process and one where the research evidence is inconclusive. A study of children referred to speech and language therapy during their pre-school years and followed up whilst they were in junior school provides an opportunity to investigate the decisions made by therapists (Glogowska, Roulstone, Peters & Enderby, 2006) . When the children were first referred and assessed, SLTs made decisions about whether or not the children presented with clinically significant difficulties. At follow-up, there were statistically significant differences between those who were originally perceived to have clinically significant difficulties and those who were not so perceived (Glogowska et al., 2006) . The purpose of this paper is firstly to investigate which variables are associated with the therapist's initial decision. It may be that the everyday clinical experience of SLTs can shed light on which variables might be considered to guide clinical decisions and potentially be useful for future investigations. A second and related aim is to investigate the children's long-term outcomes relative to that original SLT decision, particularly for those children who are not offered intervention. The study methods and results are presented in two parts -the baseline study and the follow-up study, then brought together in the discussion and conclusions.
The Baseline Study

Participants
The baseline sample is derived from children assessed as part of recruitment to a pragmatic randomized controlled trial (RCT) to compare routine speech and language therapy for preschool children with delayed speech and language, with a 12 month period of monitoring (Glogowska, Roulstone, Enderby & Peters, 2000) . In preparing for the recruitment of children, the RCT was discussed with SLT managers and staff of children's SLT services in the Bristol area of the UK. Two Trusts (of the six approached) volunteered to take part. Within the two Trusts, together with the SLT managers, we identified 16 community clinics with 21 SLTs who were at least one year post-qualification and where the majority of the children referred were from an English speaking background. Clinics receiving tertiary referrals were excluded. The included clinics were all based in community health centers and clinics receiving referrals directly from the community via health visitors, parents, general practitioners and nursery staff.
During the period of recruitment to the RCT, 507 children, referred successively to these clinics were assessed by the local SLT. Children were included in the baseline study if they were under 3 years and 6 months of age, if parents consented to the initial assessments and to their data being kept for follow-up purposes (n=354). Children were excluded (n=153) if they had severe learning difficulties or other pervasive developmental conditions, fluency, voice or oromotor speech impairments, came from non-English speaking home backgrounds, were twins or had other siblings in the study.
Assessments
At baseline, children were assessed using the Pre-School Language Scales (PLS-3) (Zimmerman, Steiner & Pond, 1992 ) and a single word phonological analysis of 22 words yielding a percentage error rate (adapted from Pagel Paden, Novak & Beiter, 1987) . Information was also collected about the child's medical and developmental history. These data were collected by the child's local clinician. Baseline assessments were originally selected for the purposes of stratifying the RCT sample on the basis of their expressive and receptive language and their phonology. Since the children were under 3 years and 6 months of age and the assessments took place in everyday clinical contexts, it was also important that the assessment process was not too lengthy, thus restricting the number of assessments that could be used.
Group allocation
Following the baseline assessments and prior to inclusion and randomisation within the RCT, SLTs were required to make explicit their decisions regarding their management of the child.
This decision forms the basis of the analysis in this baseline study. Therapists were not guided in this decision but asked to record their normal decision. Analysis of these decisions showed four broad categories (see Figure 1 ): a) discharged: SLTs indicated that no problems were detected and the child was considered to be within normal limits (n=26); a further 55 children were also discharged, but in these instances SLTs indicated that they had given advice to the families to support ongoing development of the children suggesting the possible presence of negative indicators; b) other referrals (n=3): a small number of children were referred on to other agencies such as clinical psychology and for hearing assessment; the SLTs did not plan to see these children again; c) monitored (n=108): in these children, SLTs indicated that they wished to monitor or review the children's progress at some point in the future (for example 3-6 months time); d) therapy (n=162) 1 : SLTs indicated that there was a clinically significant difficulty; four of these children subsequently withdrew from the study. For the purposes of analysing predictors of the therapists' decisions, we have contrasted those children who were perceived to warrant intervention (n = 158) with those who were discharged or merely monitored (n = 189) (Figure 1 ).
Children who were referred to another discipline were excluded from the analysis (n=3).
Insert figure 1 about here
Predictor variables
In the baseline study, SLTs used a standard questionnaire, devised for the RCT, to collect medical, demographic and developmental case history information about the child and family.
Parents filled this in independently in most cases but whilst they were with SLT, thus help was available where needed if parents had queries or difficulties completing items. Despite this, not all parents answered all the questions and there are missing data (see Table 1 ). We were particularly interested to investigate variables that seem to be associated with the therapists' decisions rather than examining variables from the literature that predict the longer-term outcomes. Therefore, in order to identify relevant variables for the analysis, we referred to a qualitative investigation of therapists' decision making (Roulstone, 1997 ) which provides a model of the factors considered by SLTs as they select preschool children for therapy. The model, henceforth called the Roulstone model, derived from data collected through interviews, observation and focus groups with SLTs, suggests that SLTs consider both the child's difficulties and the child's context; that children's presenting communication difficulties will take precedence over other presenting features and their communication history will be of more significance than other features of their history.
As this was a post-hoc analysis of the data, rather than a planned investigation of SLTs decisionmaking, it was not possible to construct the analysis in a way that investigates the Roulstone model systematically. However, it was felt that the model provided a structured and reasoned method of selecting and grouping variables from the case history data. Using the Roulstone model, variables were identified from the case history and assessment data collected by therapists at baseline to represent as many of the factors described in the model as possible. Table 2 shows how these were grouped to follow the model proposed in Roulstone (1997) . A number of more general demographic factors, such as mother's age and education, that had not been explicitly mentioned in the Roulstone model, were also added (see Table 2 ). These were all converted into binary variables. For example, in the case history questionnaire parents were asked to indicate their level of education and training from a choice of five alternatives. For the analysis, this was converted into a binary variable of "education up to 16 years of age" in contrast with "education beyond 16 years of age". Table 1 shows the descriptive data for each binary variable for the two groups, Therapy and Discharged.
Insert tables 1 & 2 about here
Analysis
This process generated a list of 32 factors for analysis from which we generated 32 binary explanatory variables. Using the therapist's decision as the outcome variable, each explanatory variable was entered into a logistic regression analysis individually, using SPSS (version 14.0, 2005) . Also included at this stage were the child's age, gender, and performance on baseline assessments -PLS auditory comprehension and expressive language and the phonology error rate. Any factors that were statistically significant beyond a liberal threshold of 0.1 were taken forward to the next stage of analysis. Statistically significant variables were then considered in groups following the model described above (see Table 2 ). Following this stage, any variables that were still statistically significant at the 0.1 level were then taken forward to a final analysis.
All remaining variables were entered into the model and then eliminated one at a time where statistical significance did not reach 0.05.
Results
Figure 1 provides participant flow information. Of the 507 children assessed, 239 (77 who were excluded and 162 included) were seen as a priority for intervention. Table 3 provides descriptive results for the 347 included children at baseline, in terms of whether they were offered intervention (n = 158) or were not (n = 189). The results show considerable heterogeneity within each group and wide overlap between the two groups, although the differences between the groups are statistically significant (p<0.05) on all characteristics and measures except the phonology error score. Table 1 compares the two groups on each of the 32 variables considered in the analysis. Table 4 shows the predictor variables that remained statistically significant at the end of the analyses.
Insert table 3 about here
These variables were all statistically significant at better than the 0.1 level both in the univariable analyses and in the first phase modelling. Adjusting for the child's gender and age at baseline, six variables are associated with an increase in the odds of being assigned to intervention: being a quiet baby, using less than two word utterances, not providing comments on own play, being unintelligible to strangers and the child's standard scores on the auditory comprehension and expressive scales of the PLS-3. The odds of getting therapy increased by approximately three times if the child was reported as a quiet baby, was not using two word utterances, was not providing comments on play and was unintelligible to strangers; as the scores on auditory comprehension and expressive language increased, the odds of getting therapy decrease.
Insert table 4 about here
The follow-up study
Procedure
Children from the baseline study (n=347) were invited for a follow-up assessment when they were in junior school, aged between 7 and 9 years. At follow-up, the children were seen mostly in school and all parents were invited to be present. The measures selected were designed to cover a broad range of speech and language skills. Given the heterogeneity of the baseline sample, it was important to cover a range of skills in order to investigate the breadth of likely outcomes. (Semel, Wiig & Secord, 2000) (recalling sentences subtest). Assessments were conducted by research clinicians who were blind to any group allocation or intervention received. At follow-up, current SLT records were cross-referenced to discover which children were currently receiving therapy.
Defining children's outcomes
In the literature, a number of different methods are used to define outcomes in children with language impairments. For example, Conti Ramsden, Botting, Simkin and Knox (2001) define resolution in their sample as any child who has no scores <16 th centile. Bishop and Edmundson (1987) identify a child as resolved if they have no scores <2SD below the mean and no more than one score <1SD below the mean. Selecting any particular definition can be a relatively arbitrary process. For the purposes of this paper, it was decided that an average score across the six assessments would be used, with a cut-off point that was validated against parent and teacher perspectives of the child. To enable scores to be combined in the calculation of the average score, because of the variation in the standardisations, it was necessary to calculate the child's z score for each assessment individually. A process similar to that used by Tomblin, Records and Zhang, (1996) was then used to determine the cut-off point. In this case, the sensitivity and specificity of a number of cut-off points (z scores between -1.0 and -2.0) were tested against parent and teacher views at follow-up. Parents and teachers were asked to indicate whether or not a child had an ongoing problem. The -1.25 cut-off yielded the best balance of sensitivity (0.85) and specificity (0.81). This suggests that 85% of those identified by parents and teachers as having an ongoing problem would be correctly identified by the -1.25 cut-off point and 81% of those who
were not viewed as cases by parents and teachers would be correctly identified by this cut-off.
Results
At follow-up, data were available for 191 children on the outcome measures, 108 from the discharged group (57%) and 83 from the therapy group (52%). There were no statistically significant differences in the ratio of boys:girls or in the baseline scores of those lost to follow-up compared to those available. Table 5 shows the descriptive results for the assessments at followup for the two groups, showing considerable overlap between the two groups. Of those 191 children, 21 had an average z score on the speech and language assessments of less than -1.25 SD. Of the 83 children in the therapy group, 18 had an average z score of less than -1.25; of the 108 in the discharged group, only 3 scored below -1.25 Using a sensitivity and specificity analysis and the children's speech and language outcome as a reference against which to evaluate the therapists' baseline decision, the sensitivity of the therapists' decision is 0.85 and the specificity is 0.61. That is, the original SLT decision correctly predicts 85% of the children whose average z score is below -1.25 at follow-up and 61% of those who have an average score above -1.25. Of those children who were originally discharged or monitored, 6 were now on therapy lists and 21 of those originally allocated to therapy were still accessing therapy.
Insert table 5 about here Discussion
For the purposes of this study, the numbers of children referred but not allocated to therapy as part of the recruitment to a RCT allowed a post-hoc investigation of the SLT decision whether or not to offer intervention. However, as a post-hoc analysis, this means that the assessments and variables chosen for analysis were not originally designed for this particular analysis.
Nevertheless, the analyses provide useful insights into the variables associated with the therapists' decisions and into the outcomes of the children relative to those decisions.
In terms of the variables predicting the clinician decision, 6 of the 32 remained statistically significant when the relationships between the variables were taken into account. Those variables are all descriptions of the child's communication skills and apart from one (reported as being a quiet baby) describe the child's current communication skills at the time of the assessment. That is, the broader developmental, medical and demographic variables did not remain in the final model. Similarly, in the analysis of variables considered by therapists, Roulstone (1995) found that, the stronger the link to communication, the more frequently a variable was cited as important (p. 142). Whilst this may not be surprising to SLTs, it raises interesting questions in terms of the roles of other variables in our case history investigations. Therapists in Roulstone's study reported that the broader factors, such as family history were often difficult to interpret in terms of their significance for an individual case (p.151). This possibly reflects the paucity of the literature for example, where the probability of having a speech and language impairment cannot yet be predicted from any particular variable either alone or in combination. If the predictive value of other variables is so unclear, it could be suggested that therapists should focus on the communication variables alone. Indeed it has been suggested that in some decision domains,
where there is high redundancy of data, it would be better for professionals to reduce the complexity and cognitive load of their decision making by reducing the number of variables they consider (Elstein & Bordage, 1988) . Perhaps instead we should focus on those where there is a known probability of outcome. It might therefore seem to be a reasonable argument to narrow our case history taking, focusing in more detail on the communication aspects of a child's history and presentation. However, the Royal College of Speech and Language Therapists' Clinical Guidelines (RCSLT, 2005) recommends that an initial case history should include the broader range of variables including medical, social, environmental factors as well as communication issues, whilst acknowledging that "some may not be applicable for every individual" (RCSLT, 2005, p. 13) . Typically clinicians do not routinely ask all the questions of a traditional case history format unless they are taking part in a research study that requires them to do so. More frequently, they use hypothesis testing approaches (Parker & Kersner, 2001, p. 15) , whereby initial clues from a family's story are used to induce hypotheses about the nature of a child's problem, which are then investigated in turn, to be either rejected or confirmed by subsequent evidence.
The broader variables such as family history or perinatal history, feeding history and developmental milestones are likely to be important in understanding the nature, origins and likely prognosis for any individual child. However, for this group of preschool children, being assessed in UK community clinics, these broader features did not significantly affect the odds of getting access to intervention. That is, clinicians maybe using a broader set of information to help them understand the nature of a child's difficulties but only a small percentage of these will actually impact on that decision to intervene or not. The other factors may be important in determining which aspects of a child's communication were assessed or the content of subsequent therapy. It is important to bear in mind at this point that the full range of variables described in the Roulstone model (Roulstone, 1997) was not available in this data set. For example, we did not collect data about the child's general developmental functioning.
It would be inappropriate to assume that the variables associated with therapists' decisions are also associated with outcome even though the therapists' decisions are significantly associated with the children's outcome (Glogowska et al., 2006) and this study does not address the prediction of outcome from the baseline variables. However, the study was designed to investigate the outcomes for children who were not offered intervention at baseline. The descriptive outcomes for these children show considerable variation and overlap between groups.
Despite this and the dearth of literature regarding the outcome of early speech and language delay, clinicians in this study had a reasonably high level of accuracy in predicting case children, with 85% being identified. Only three children who later presented as having an ongoing problem were not offered therapy at baseline, although we cannot tell from our analysis whether there is variation between therapists in their ability to predict these outcomes. It is difficult to interpret the specificity figure of 0.61 which means that nearly 40% of children of the children whose problems appeared to have resolved at follow-up were identified as case children at initial assessment. From this, it might be argued that therapists tend to over-identify children who go on to resolve their problems over time. Of course, we cannot judge what might have been the outcome had intervention not been offered and, given the evidence regarding the negative outcomes for children with ongoing problems (Johnson et al., 1999; Stothard et al., 1996) , it would be risky to tighten the criteria without further evidence about the natural history of early language impairment.
Neither is it possible to know how the views of families influenced SLTs' decisions. Roulstone's (1997) qualitative study of therapists' decisions showed that SLTs do take account of families' attitudes and their level and focus of concern and it is accepted good practice to involve families in the decision making process. As noted above, Emanuel et al. (2007) report that over 76% of children who were rated as having a mild problem at initial assessment were offered therapy, suggesting that factors other than the severity of the child's problem influence therapists' decision to offer therapy. Families' views about the potential impact and value of therapy are clearly crucial, but perhaps not always as we would expect. For example, Glogowska and Campbell (2000) investigated the perspectives of families involved in the RCT and reported that although most were eager to access therapy, this was not the case for all parents: for some parents, providing their child continued to make progress, a period of monitoring was regarded as a positive strategy.
Conclusion
In this study SLTs selected children for therapy who seemed least likely to resolve and conversely discharged or monitored those that were more likely to resolve: they seemed to be making the right decisions. However, they also selected for intervention a number of children as preschoolers who were apparently within normal limits at follow-up. This suggests that there is room for investigating this aspect of practice further, particularly in terms of families' views of the value and impact of services and what aspects of the service was valued.

Although broader factors are linked to therapists' decisions, when considered together, and when age and gender are taken into account, statistical models that include the child's communication at baseline are the better predictors of the therapists' decision, perhaps reflecting both the nature of the children's difficulties and the expertise of the profession. One of the imperatives driving this work was recognition of the variation that exists within the profession and a desire to better understand the decisions that lead to this variation. By reflecting on and analysing our decisions, we can begin to understand how far the variation matters and what adjustments could be made to standardise practice. 
